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By A. A. MUMFORD, M.D., Manchester (introduced).
SEVERAL circumstances are forcing upon us the need for better standards of health than we now possess. Medical inspection of school children as well as medical certificates for industrial employment under the age of 14 years are largely negative and based on the absence of discovery of recognizable defects or diseases.
With the need for higher efficiency and fuller training there has also arisen the need for greater fitness for work and for training. Hitherto we have asked, "Is the child fit to attend school ?" and when we have excluded certain physical and mental defects, we could only seek further enlightenment by asking, "Is the child adequately nourished ?"
The application of the spirometer and the mercurial gauge to the testing of the physical powers of candidates for the Flying Corps to sustain life and capacity in rarefied high altitudes, has directed attention to the fact that in these instruments we possess the means of measuring vitality and health in terms of the exercise of such important organs as the heart and the lungs. The same applies to the study of the soldier suffering from disordered action of the heart.
In applying these tests to the detection of disease or to the measurement of the vital power in children, certain difficulties occur which may be of interest to others beside school doctors.
As regards respiration, we have first to notice that in the adult breathing is a highly complex process in which several factors have been co-ordinated and the unity of which may readily be disintegrated.
The ordinary " resting " breathing of young children is practically entirely abdominal, being constituted by movements of the abdominal walls and spine as well as by movements of the diaphragm. The breathing of effort in childhood is a compound partly of an increase of abdominal breathing and partly of an upper chest movement. This upper chest movement is at first largely confined to the lift of the sternum but with the development of the shoulders and outgrowth of the upper ribs, which occur about the age of 6 years, a lateral expansive movement occurs. Muscular efforts of varying range of amplitude and force produce varying degrees of pressure of air in the lungs. By measuring respiratory pressure, then, we see the influence of age and of vital powers. With children under 8 years old, or with those who are undeveloped owing to the presence of rickets and tuberculosis, it is difficult to use the spirometer. By getting the child to breathe slowly into an ordinary U-tube mercurial manometer, it is rare that we fail to obtain some measure of respiratory power. Two tests should be taken; one of respiratory range, by noting the height to which the mercury will ascend, and the other, of respiratory power, by measuring the duration of time in seconds in which it can be sustained at a low pressure. The deficient respiratory power that occurs in rickets, as well as in tuberculosis and uncompensated heart disease, is readily revealed. This simple test may also be used to record fatigue, for it will be noticed that there is a great difference in the results obtained in ailing children after active exercise and after rest.
The second respiratory test available for children over 6 years old who are still too immature or too weakly to use the spirometer, is that of the calipers. As the abdominal breathing is the primary one, measurements should be taken from the back at the level of the tenth rib. In delicate children, or in those suffering from nasal obstruction or from root lung disease, there will be no appreciable increase in the lateral diameter. When the increase amounts to two or miore centimetres, then whatever the physical signs of the lungs, we have the satisfaction of knowing that active metabolism is going on in the body, which will be a potent factor in deciding the result of the effort made towards recovery. So valuable and constant is this sign of free lateral movement at the level of the tenth rib, that it has been regularly used as a deciding point to determine whether the child should be allowed to be in the open-air recovery home or attend ordinary school.
Lastly, we come to the use of the spirometer. This is available for children who manifest full control over their voluntary muscles. There are several types of spirometer: the original one invented by JQhn Hutchinson in 1844; the wet revolving drum, known as the " wet gas meter"; the dry air meter, as supplied by Messrs. C. Bouillet (late Verdin) of Paris; and, lastly, the air meter and maximum lung pressure apparatus constructed by Professor Brame for the Air Force and manufactured by Messrs. Baird and Tatlock, Hatton Garden, London. Hutchinson's spirometer and the ordinary gas meter are too bulky for carrying about, but are very reliable. The dry meter requires watching and re-testing from time to time, but it is very handy. The air meter is a portable and combined instrument which registers lung pressure as well as vital capacity. If it is used for young children as well as for adults it will need double calibration, for the amount of air which passes through varies with the pressure. I have found it of great value in measuring the respiratory power of boys entered for athletic contests, &c., but at present not very reliable for testing young children.
The cardiac tests consist in stating the effort of exercise: First, on shortness of breathing; secondly, on increase of pulse-rates; and, thirdly, on length of time taken to return to normal.
If combined with ordinary methods of physical examination, these heart tests are very illustrative and serve to distinguish the functional from the organic and toxeemic heart in carditis. For their bearing on school life, I am indebted to Sir James Mackenzie, who directed my attention to them some ten years ago. I have found them most helpful.
Nasopharyngeal Toxamia and the Examination of Swabs of the Nasopharynx. Dr. C. P. LAPAnGE.
I AMstrongly of the opinion that nasopharyngeal toxaemia is a very important disease in children and that it causes the following troubles: (a) Anaemia and debility, with lassitude and general lowered health;
